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Summary

Carotid artery pseudoaneurysm is a rare com-
plication from placement of an internal jugular 
triple lumen catheter. Endovascular stenting is 
the favored treatment option in the setting of 
traumatic carotid injury. In other parts of the 
body, specifically the femoral artery, thrombin 
injection has become the standard of care. We 
intend to show that effective management of ca-
rotid pseudoaneurysms can also be achieved 
with thrombin injection after placement of a dis-
tal embolic protection device.

Introduction

Arterial  puncture  of  the  carotid  artery  is  a 
known  complication  in  placement  of  internal 
jugular  triple  lumen  catheters  (IJ  TLC)  with 
low reported rates of occurrence 1.
Carotid artery pseudoaneurysm is a rare com-
plication.  Endovascular  therapy,  specifically 
carotid  stenting,  is  the  favored  treatment  op-
tion  in  the  setting  of  traumatic  carotid  artery 
injury 2,3. With femoral artery pseudoaneurysms, 
thrombin injection has become the standard of 
care 4. We intend to show that effective manage-
ment  of  carotid  pseudoaneurysms  can  also  be 
achieved  with  thrombin  injection  after  place-
ment of a distal protection device. 

Case Report

A  78-year-old  man  with  a  medical  history  of 
congestive  heart  failure,  coronary  artery  dis-
ease  status-post  stenting,  and  chronic  obstruc-
tive pulmonary disease was undergoing outpa-
tient  evaluation  for  gross  hematuria  when  he 
was found to be acutely anemic. He was admit-
ted  to  our  institution  and  urgent  workup  re-
vealed a renal cell carcinoma.
The patient’s antiplatelet therapy for his coro-
nary  artery  stent  was  discontinued.  Prior  to 
radical  nephrectomy,  the  patient  developed 
acute  respiratory  distress  requiring  emergent 
placement of an IJ TLC.
An Arrow 7-Fr IJ TLC catheter (Teleflex Med-
ical.  Research  Triangle  Park,  North  Carolina, 
USA)  was  placed  without  ultrasound  guid-
ance. The  catheter  remained  in  place  for  sev-
eral hours until  it was noted on routine blood 
draw that the catheter was inadvertently placed 
in the right common carotid artery (CCA). The 
catheter  was  immediately  removed  and  direct 
pressure  was  held  for  20  minutes.  Over  the 
next 48 hours, the patient developed right-sided 
neck swelling at the puncture site.
CT  scan  without  contrast  demonstrated  an 
enlarged  soft  tissue  density  at  the  base  of  the 
right neck (Figure 1). Doppler ultrasound dem-
onstrated a narrow neck 5cm pseudoaneurysm 
in the proximal right CCA (Figure 2). 
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tal protection device was  closed and  retrieved 
revealing capture of a 2 mm thrombus.
The  patient  tolerated  the  procedure  well  and 
follow-up  ultrasound  three  days  following  the 
procedure  again  demonstrated  complete  oc-
clusion  of  the  pseudoaneurysm.  There  were 
no  symptoms  of  stroke  or  complications  from 
either  the  pseudoaneurysm  or  the  procedure 
during the patient’s month long hospitalization. 
The patient was maintained on short-term two-
week anti-platelet therapy without evidence of 
recurrent  hematuria  or  bleeding.  The  patient 
passed  away  one  year  later  secondary  to  his 
metastatic disease and other comorbidities. 

Discussion

Carotid  artery  punctures  are  a  known  com-
plication  of  IJ TLC  placement  with  an  occur-
rence  rate  of  3%  1.  However,  effective  hemo-
stasis after arterial puncture can be adequately 
achieved with manual compression if identified 
upon  initial  puncture.  Therefore,  pseudoaneu-
rysm  of  the  CCA  is  a  rare  complication  after 
placement of an IJ TLC. In our case,  the arte-
rial  puncture  was  not  noticed  prior  to  place-
ment of the IJ TLC.
Two  options  are  available  for  treatment  of  ca-
rotid pseudoaneurysms: open surgery and endo-
vascular surgery. Open surgery for traumatic in-
juries of the internal carotid artery has reported 

Treatment

Institutional Review Board approval  is not  re-
quired for case reports detailing a single patient. 
Informed  consent  for  diagnostic  angiography 
and percutaneous treatment was obtained. 
An angiogram was performed to further evalu-
ate  the  pseudoaneurysm.  The  right  CCA  was 
selected and angiography demonstrated a 5 cm 
pseudoaneurysm with a narrow neck (Figure 3). 
The intracranial portion of the injection showed 
predominant supply to the right middle cerebral 
artery with an incomplete circle of Willis.
Given  the  small pseudoaneurysm neck, percu-
taneous thrombin injection was decided as the 
preferred treatment option and placement of a 
distal protection device was deemed necessary 
to prevent distal  thromboembolism. An Accu-
link 6.5 mm embolic protection device (Abbott 
Laboratories. Abbott  Park,  Illinois,  USA)  was 
deployed  distal  to  the  pseudoaneurysm  neck 
(Figure 4). 
After sterile preparation and under ultrasound 
guidance,  a  25-gauge  needle  was  used  to  di-
rectly  puncture  into  the  medial  aspect  of  the 
right  CCA  pseudoaneurysm. A  total  of  200  U 
of thrombin was slowly injected into the pseu-
doaneurysm  under  duplex  imaging  and  com-
plete thrombosis was instantaneously achieved.
Subsequent angiogram demonstrated complete 
occlusion of  the pseudoaneurysm and patency 
of the right carotid system (Figure 5). The dis-

Figure 1  Non-contrast axial CT image demonstrates an en-
larging soft tissue mass in the right neck

Figure 2  Doppler ultrasound demonstrates a right common 
carotid artery pseudoaneurysm with a 5-mm narrow neck.
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supply to the right middle cerebral artery from 
the contralateral  internal carotid artery. Given 
this fact, occlusion of the right internal carotid 

mortality  rates  up  to  22%  and  postoperative 
stroke rates up to 21% 2. For internal carotid ar-
tery pseudoaneurysms, increased mortality rates 
are observed in up to 30% of cases in open sur-
gery  and  there  is  a  high  incidence  of  reported 
cerebral complications.
In contrast, endovascular treatment is relatively 
safe with most treatment performed using stent 
placement.  The  reported  mortality  rates  with 
stent placement are 0.9% and the postoperative 
stroke rates are between 3.5 and 4.7% 2,3. While 
there  is no consensus on  the need and  type of 
adjunctive  anticoagulation,  patients  are  gener-
ally maintained on anti-platelet therapy for sev-
eral months following the procedure. There has 
also been reported inherent loss of intraluminal 
vessel  diameter  following  stent  placement  2,3. 
Maintenance anti-platelet therapy was not ideal 
for our patient given the presence of acute ane-
mia  secondary  to  hematuria.  Furthermore,  the 
patient’s anti-platelet  regimen  for his  coronary 
artery stent had already been discontinued ear-
lier in his admission. The potential for inherent 
loss  of  intraluminal  vessel  diameter  was  also  a 
concerning  complication  given  the  insufficient 
collateral vascular supply from the contralateral 
internal  carotid  artery.  Therefore,  an  alternate 
treatment  method,  in  our  case  percutaneous 
thrombin injection, was considered.
Thrombin  injection  has  become  the  preferred 
treatment method of femoral artery pseudoan-
eurysms 4. With percutaneous treatment of iatro-
genic femoral pseudoaneurysms after thrombin 
injection there is a positive correlation between 
successful  treatment  of  pseudoaneurysms  and 
size smaller than 6cm but there is no correlation 
with pseudoaneurysm neck size 6. Our patient’s 
5 cm pseudoaneurysm was well within the range 
of treatable size. While there was no correlation 
between  neck  size  and  success  rates,  the  small 
pseudoaneurysm  neck  promoted  our  usage  of 
thrombin.  Furthermore,  given  that  thrombin 
injection results in almost instantaneous throm-
bus formation under real-time ultrasound visu-
alization, the risk of significant thrombin escape 
into the distal circulation  is  rare 6. This  is espe-
cially important given the potential devastating 
consequences if distal embolization were to oc-
cur into the cerebral circulation.
Holder  et  al.  reported  successful  treatment  of 
a  carotid  pseudoaneurysm  with  percutaneous 
thrombin injection 5. In their case, an occlusion 
balloon  was  used  to  prevent  distal  emboliza-
tion. In our case, the circle of Willis was incom-
plete  and  did  not  provide  sufficient  collateral 

Figure 3   Selective angiogram demonstrates a narrow neck 
5-cm  pseudoaneurysm  projecting  medially  from  the  proxi-
mal right common carotid artery.
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pseudoaneurysms  were  successfully  treated, 
a  patient  developed  thromboembolic  occlu-
sion  of  the  left  M1  segment  despite  loading 
anticoagulation  8.  Another  case  of  a  superior 
mesenteric artery pseudoaneurysm was treated 
with thrombin after distal protection device de-
ployment and a  thrombus was  successfully  re-
trieved 9. In our case, a thrombus was also suc-

artery was not  considered a viable option and 
so  a  distal  embolic  protection  device  was  fa-
vored over an occlusion balloon.
Distal carotid protection devices are used dur-
ing carotid stent deployment 7. In a recent study 
regarding  carotid  and  vertebral  artery  stent-
ing  for  treatment  of  pseudoaneurysms,  distal 
protection  devices  were  not  used.  While  the 

Figure 4    Status  post  deployment  of  distal  embolic  protec-
tion device distal to the pseudoaneurysm.

Figure 5  Selective angiogram demonstrating complete ➝
occlusion of  the pseudoaneurysm with preservation of pat-
ency of the right carotid system.
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triple  lumen  catheter.  Percutaneous  thrombin 
injection  with  the  aid  of  a  distal  embolic  pro-
tection  device  is  a  viable  method  to  treat  this 
rare condition.
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cessfully retrieved after thrombin injection, and 
intracranial  thromboembolism  was  avoided. 
The distal protection device would also address 
protection from the rare potential complication 
of distal thrombin escape.

Conclusion

Carotid artery pseudoaneurysm is a rare com-
plication from placement of an internal jugular 
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